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Introduction
The role of female hormones in the pathogenesis of mi-
graine is well-recognized [1, 2]. Migraine is more preva-
lent in women than in men, it usually starts after
puberty and in many women improves during pregnancy
and after the menopause [1, 3, 4]. The menstrual phase
of the female cycle represents a trigger for migraine at-
tacks in many women [1, 4]. Additionally, exogenous
hormones may change the course of migraine by indu-
cing de novo migraine, inducing de novo aura, worsen-
ing previous migraine but also improving migraine
particularly those attacks related to menstruation [5, 6].
The criteria to diagnose migraine related to menstru-
ation (Table 1) and to diagnose headache related to the
use and to the withdrawal of hormones (Table 2) have var-
ied over years [7–10]. The first version of the International
Classification of Headache Disorders (ICHD), 1988, did
not report any formal criteria for migraine related to men-
struation [7]. The authors recognized that in some women,
migraine without aura (MO) may be almost exclusively
linked with menstruation, so called menstrual migraine
(MM), and indicated that it seemed reasonable to require
that 90% attacks should occur between two days before
menses and the last day of menses. Appendix criteria for
migraine related to menstruation were introduced in 2004,
with the second edition of the ICHD (Table 1) [8]. Two
entities were recognised: pure menstrual migraine (PMM)
where attacks are exclusively related to menstruation;
menstrually related migraine (MRM) where attacks occur
additionally at other times of the cycle. Both were forms of
MO, along with non-menstrual MO or migraine with aura
(MA) in the case of MRM. PMM with aura and MRM
with aura are new entries in the Appendix of the classifica-
tion system available since 2018 [10].
Since the first ICHD classification [7], it was recognized
that headache may be attributable to the use of substances
or their withdrawal but formal categories referring to es-
trogens were introduced in the second edition of the
ICHD (Table 2) [8]. Headache attributable to hormones,
both in the second and the third edition (beta) of the
ICHD, could be diagnosed in the presence of either new
onset headache or of worsening of pre-existing headache
[8, 9]. Criteria also required resolution or return to the
previous pattern after cessation of the hormones. A signifi-
cant change was introduced in 2018 where the diagnosis
of headache attributable to exogenous hormones requires
the presence of headache for at least 15 days per month
[10]. At variance, the diagnosis of estrogen-withdrawal
headache remained substantially unchanged over years
and requires the onset of headache, in women who have
been taking estrogens for three weeks or longer, within
5 days from estrogen withdrawal. However, evidence for
the duration of treatment with estrogen before withdrawal
headache occurs is lacking.
Table 1 Diagnostic criteria of migraine related to menstruation
according to the different editions of the International
Classification of Headache Disorders (ICHD)
ICHD, II edition, 2004
A.1.1.1 Pure menstrual migraine without aura
A. Attacks, in a menstruating woman, fulfilling criteria for 1.1
Migraine without aura
B. Attacks occur exclusively on day 1 ± 2 (i.e. days − 2 to + 3) of
menstruation in at least two out of three menstrual cycles and
at no other times of the cycle
A.1.1.2 Menstrually-related migraine without aura
A. Attacks, in a menstruating woman, fulfilling criteria for 1.1
Migraine without aura
B. Attacks occur on day 1 ± 2 (i.e. days −2 to + 3) of menstruation
in at least two out of three menstrual cycles and additionally at
other times of the cycle
ICHD, III edition, beta version, 2013
A1.1.1 Pure menstrual migraine without aura
A. Attacks, in a menstruating woman, fulfilling criteria for 1.1
Migraine without aura and criterion B below
B. Documented and prospectively recorded evidence over at least
three consecutive cycles has confirmed that attacks occur
exclusively on day 1 ± 2 (i.e. days −2 to + 3) of menstruation
in at least two out of three menstrual cycles and at no other
times of the cycle
A1.1.2 Menstrually related migraine without aura
A. Attacks, in a menstruating woman, fulfilling criteria for 1.1
Migraine without aura and criterion B below
B. Documented and prospectively recorded evidence over at
least three consecutive cycles has confirmed that attacks
occur on day 1 ± 2 (i.e. days −2 to + 3) of menstruation in at
least two out of three menstrual cycles, and additionally at
other times of the cycle
ICHD, III edition, 2018
A1.1.1 Pure menstrual migraine without aura
A. Attacks, in a menstruating woman, fulfilling criteria for 1.1
Migraine without aura and criterion B below
B. Occurring exclusively on day 1 ± 2 (i.e. days −2 to + 3) of
menstruation in at least two out of three menstrual cycles
and at no other times of the cycle
A1.1.2 Menstrually related migraine without aura
A. Attacks, in a menstruating woman, fulfilling criteria for 1.1
Migraine without aura and criterion B below
B. Occurring on day 1 ± 2 (i.e. days −2 to + 3) of menstruation in
at least two out of three menstrual cycles, and additionally at
other times of the cycle
A1.2.0.1 Pure menstrual migraine with aura
A. Attacks, in a menstruating woman, fulfilling criteria for 1.2
Migraine with aura and criterion B below
B. Occurring exclusively on day 1 ± 2 (i.e. days −2 to + 3) of
menstruation in at least two out of three menstrual cycles and
at no other times of the cycle
A1.2.0.2 Menstrually related migraine with aura
A. Attacks, in a menstruating woman, fulfilling criteria for 1.2
Migraine with aura and criterion B below
B. Occurring on day 1 ± 2 (i.e. days −2 to + 3) of menstruation in
at least two out of three menstrual cycles, and additionally at
other times of the cycle
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Several attempts were made to manipulate the female
hormonal cycle to try to improve migraine [6, 11]. Studies
have investigated both MO, MA and migraine attacks re-
lated to menstruation [6, 11]. Additionally, as in users of
combined hormonal contraceptives (CHC) migraine attacks
mostly occur during the hormone free interval, studies also
evaluated how different estrogen or progestogen regimens
impact on the course of migraine [12–15]. CHC have been
associated with an increased risk of ischemic stroke in
women with migraine [16–21]. A working group including
headache experts, gynaecologists, stroke experts, and epide-
miologists developed a first consensus document about the
safety of hormonal contraceptives (HCs) in female migrai-
neurs of reproductive age [22]. According to the recom-
mendations of the European Headache Federation (EHF)/
European Society of Contraception and Reproductive
Health (ESCRH) consensus group, CHCs should not be
used in all women with MA and women with MO who
have additional risk factors. Progestogen-only hormonal
contraceptives (PHCs) can be safely considered in this
group of patients [22]. Currently, no formal guidelines spe-
cifically address hormonal treatment of migraine. The aim
of this consensus document is to provide recommendations
on the management of migraine with the use of estrogens
and progestogens in women of reproductive age.
Methods
In July 2017, EHF representatives selected a panel of inter-
national multidisciplinary experts in migraine and hormo-
nal contraception (HC). The panel was chosen to
represent the breadth of knowledge and experience and a
wide variety of opinions internationally. The aim of this
statement is to provide evidence-based guidance to clini-
cians about evidence-based options for the management
of migraine with exogenous estrogens and progestogens.
Review of the literature
A systematic review of the literature was performed ac-
cording to the Preferred Reporting Items for Systematic
Table 2 Diagnostic criteria of headache related to the use and to
the withdrawal of hormones according to the different editions of
the International Classification of Headache Disorders (ICHD)
ICHD, II edition, 2004
8.3.1 Exogenous hormone-induced headache
A. Headache or migraine fulfilling criteria C and D
B. Regular use of exogenous hormones
C. Headache or migraine develops or markedly worsens within
3 months of commencing exogenous hormones
D. Headache or migraine resolves or reverts to its previous pattern
within 3 months after total discontinuation of exogenous
hormones
8.4.3 Estrogen-withdrawal headache
A. Headache or migraine fulfilling criteria C and D
B. Daily use of exogenous estrogen for ≥3 weeks, which is
interrupted
C. Headache or migraine develops within 5 days after last use
of estrogen
D. Headache or migraine resolves within 3 days
ICHD, III edition, beta version, 2013
8.1.12 Headache attributed to exogenous hormone
A. Any headache fulfilling criterion C
B. Regular intake of one or more exogenous hormones
C. Evidence of causation demonstrated by both of the following:
1. Headache has developed in temporal relationship with the
commencement of hormone intake
2. One or more of the following:
a) headache has significantly worsened after an increase in
the dosage of the hormone
b) headache has significantly improved or resolved after a
reduction in the dosage of the hormone
c) headache has resolved after cessation of hormone intake
d) Not better accounted for by another ICHD-3 diagnosis
8.3.3 Estrogen-withdrawal headache
A. Headache or migraine fulfilling criterion C
B. Daily use of exogenous estrogen for ≥3 weeks, which has
been interrupted
C. Evidence of causation demonstrated by both of the following:
1. headache or migraine has developed within five days after
the last use of estrogen
2. headache or migraine has resolved within three days of its
onset
D. Not better accounted for by another ICHD-3 diagnosis
ICHD, III edition, 2018
8.1.10 Headache attributed to long-term use of non-headache
medication
A. Headache present on ≥15 days/month and fulfilling criterion C
B. Long-term use of a medication has occurred for purposes other
than the treatment of headache
C. Evidence of causation demonstrated by at least two of the
following:
1. headache has developed in temporal relation to the
commencement of medication intake
2. one or more of the following:
a) headache has significantly worsened after an increase in
dosage of the medication
b) headache has significantly improved or resolved after a
reduction in dosage of the medication
c) headache has resolved after cessation of the medication
3. the medication is recognized to cause head- ache, in at
least some people, during long- term use
D. Not better accounted for by another ICHD-3 diagnosis
Table 2 Diagnostic criteria of headache related to the use and to
the withdrawal of hormones according to the different editions of
the International Classification of Headache Disorders (ICHD)
(Continued)
8.3.3 Estrogen-withdrawal headache
A. Headache or migraine fulfilling criterion C
B. Daily use of exogenous estrogen for ≥3 weeks, which has
been interrupted
C. Evidence of causation demonstrated by both of the following:
1. headache or migraine has developed within five days after
the last use of estrogen
2. headache or migraine has resolved within three days of its
onset
D. Not better accounted for by another ICHD-3 diagnosis
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Reviews and Meta-Analyses (PRISMA) guidelines [23].
We identified key papers on possible benefits of the use
of estrogens and progestogens in migraine. An initial lit-
erature search included all papers indexed on PubMed
and Scopus, from inception to October 23, 2017. The
systematic literature search was repeated at the end of
the consensus procedure to include all relevant papers
published until May 2018. The following search string
was used in both databases: “migraine AND (hormone
OR estrog* OR progest* OR contracept*)”. Two investi-
gators independently screened the titles and abstracts of
the publications identified to verify study eligibility. Lit-
erature screening was conducted in two steps. In the
first step, studies were excluded after reading the title
and the abstract for clear exclusion criteria. For studies
that passed the first step, the full text was assessed to
decide inclusion/exclusion. Disagreements were resolved
by consensus. The reference lists and Google Scholar ci-
tations of the selected articles were also screened. The
reasons for exclusion were recorded and summarized.
To summarize the search results, a data extraction sheet
was developed including the information of interest. Pa-
pers retrieved from the literature search as well as sum-
mary tables were shared among the panelists.
Data extraction
A general description of the study was extracted for each
publication. We extracted first author name and year of
publication, full citation, study design and setting, study
period, number of included patients, diagnostic criteria for
migraine, migraine type, treatments type, duration of obser-
vations and treatments, study results. Data extraction was
performed by a single researcher (SS) and double checked.
Inclusion and exclusion criteria
Inclusion and exclusion criteria were selected prior to
the literature search.
We included studies that were 1) observational (retro-
spective and prospective) or interventional and in which
an estrogen and/or a progestogen drug was assessed as
possible treatment strategy for migraine; 2) were pub-
lished in English or in other languages if a reliable transla-
tion could be obtained; 3) using reliable criteria to
diagnose migraine; 4) assessing treatment with any form
of estrogen or progestogen; 5) reporting any outcome re-
ferring to migraine frequency, severity, duration, disability,
or use of drugs to treat the acute attacks before and after
treatment or in treated and untreated women. Whenever
different studies referring to the same population of pa-
tients were available we included the study with the largest
population or the longest follow-up. We excluded studies
1) with observational designs not reporting outcome be-
fore and after treatment or not comparing at least two
treatment strategies; 2) using estrogen or progestogen that
is no longer available or that is not considered a feasible
strategy; 3) performed in post-menopausal women.
Quality assessment
For each of the selected studies one author (SS) addressed
the quality of evidence. The quality of evidence was ad-
dressed according to GRADE approach for single studies
[24]. Randomized trials were considered as high quality of
evidence but their quality was downgraded in the case of
study limitations such as lack of allocation concealment,
lack of blinding, incomplete accounting for patients and
outcome events, selective outcome reporting bias, or other
limitations such as inadequate sample or lack of sample
size calculation [25]. Observational studies were consid-
ered as low quality of evidence but their quality was
upgraded if large magnitude effects, dose-response
gradient, if plausible confounding can increase confidence
in the estimate or other considerations [26].
Development of the expert consensus
The consensus process was performed according to the
Delphi method [27]. Development of the consensus state-
ment was organized in three rounds. In each round, pan-
elists were instructed not to discuss among themselves
and to send their feedback only to the facilitator (SS). Two
core panelists (SS, PM) developed a draft document con-
taining the statements. In round 1, the draft containing
the statements was sent by e-mail to all panelists accom-
panied by a clear explanation of the objectives of the study
and specific instructions. Panelists were asked to provide
free-text comments to all the statements and to suggest
additional items of relevance or questions to be answered.
Thereafter, the facilitator analysed answers obtained dur-
ing round 1 and drafted a revision version of the state-
ments with additional items. In round 2, a further draft of
the documents and of the statements was sent by e-mail
to all panelists. Each panelist was asked to report their
agreement for each statement and provide suggestions.
Panelists were also given the opportunity to identify fur-
ther additional items not included in the initial list of
statements. Responses were then analysed by the facilita-
tor and used to refine statements. In round 3, a revised
draft of the document and of the statements was devel-
oped and emailed to all panelists and the panelists were
asked again to revise and to express their agreement. The
panelists were also required to provide a rank order of the
statements. Response frequencies for each item were
calculated and entered anonymously into a database.
Statements to be included in the final document required
at least 80% agreement from the panel.
Drafting of the statements
Quality of evidence and strength of the recommendations
were rated according to the American College of Chest
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Physicians Task Force [28]. We also used the suggestions
provided by the ACCP referring to wording of the recom-
mendations. When making a strong recommendation we
used the terminology “We recommend…”, whereas when
making a weak recommendation, less definitive wording
was used, such as, “We suggest…”.
Results
For the present consensus statement, we adopt the diagnoses
of PMM or MRM as defined in the selected studies. The
term MM is used to encompass both PMM and MRM.
We found 21 studies which evaluated the effects of
estrogens and progestogens on headache in women of
reproductive age (Fig. 1) [12–15, 29–45].
In 11 studies treatment was specifically used for headache
prevention [12, 29–38], in 8 studies treatment effect on
headache was evaluated in women who required treatment
for contraception or medical reasons [13–15, 39–43], in 2
studies it was not specifically stated if treatment was pre-
scribed specifically for headache treatment or for other in-
dications [44, 45]. Five studies were performed in women
with MO or MA not necessarily related to menstruation
[12–14, 41, 43], 10 in MRM or MM [29–39, 43, 45], 4 in
PMM [29, 35, 38, 39], and 2 in women with and without
headache [15, 40].
Drugs which were evaluated to manage migraine in
women of reproductive age include the desogestrel
progestogen-only pill (POP) [13, 14, 41, 42], extended
regimen of oral CHCs [13–15, 30], oral CHCs with short-
ened pill-free interval [39, 43], oral CHCs with oral estro-
gen supplementation during the pill-free interval [44], oral
CHCs with estradiol supplementation with patch during
the pill-free interval [34], the combined hormonal contra-
ceptive patch [40], the combined hormonal contraceptive
vaginal ring [45], transdermal estradiol supplementation
with gel [31, 32, 35], transdermal estradiol supplementa-
tion with patch [29, 33, 37, 38], transdermal estradiol
supplementation with patch in women induced in
pharmacological menopause [12], and the subcutaneous
estrogen implant with cyclical progestogen [36].
Desogestrel progestogen-only pill
Four studies assessed the possible benefits of the deso-
gestrel POP in women with both MO and MA [41], MO
[13, 14], or MA [42]. All studies had an observational
design. The study drug was the desogestrel 75 μg/day
Fig. 1 Flow-chart for the systematic review. Search string: “migraine AND (hormone OR estrog* OR progest* OR contracept*)”. Date: 23-Oct-2017
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oral pill in all studies. All the studies were performed in
the setting of a reproductive clinic in women who were
prescribed with the study treatments for contraception
or medical reasons. Details of the studies are reported in
Table 3. The quality of evidence was rated as low for all
the available studies (Table 4).
Merki-Feld et al. performed a retrospective, observa-
tional study in 64 women with MO and MA [41]. The
diagnosis was made according to ICHD-2 criteria. There
was a 90-day observation period followed by 90 days of
treatment. Patients were stratified according to the use of
CHCs before inclusion. Treatment with desogestrel was
associated with a significant reduction in migraine days
(6.2 ± 4.2 vs 5.2 ± 5.3; P = 0.001 in previous CHCs non
users and 5.9 ± 4.1 vs 3.5 ± 3.3; P = 0.001 in previous
CHCs users), headache intensity (17.2 ± 8.0 vs 12.7 ± 7.7;
P = 0.001 in previous CHCs non users and 17.3 ± 9.3 vs
11.6 ± 8.9; P = 0.001 in previous CHCs users), days with
headache score 3 (6.0 ± 5.8 vs 2.8 ± 2.7; P = 0.004 in previ-
ous CHCs non users and 6.7 ± 7.4 vs 2.8 ± 3.9; P = 0.001
in previous CHCs users), use of triptans (16.9 ± 17.8 vs
13.2 ± 12.2; P = 0.2 in previous CHCs non users and
9.6 ± 11.2 vs 6.1 ± 7.3; P = 0.003 in previous CHCs users),
and MIDAS score (30.2 ± 21.8 vs 13.9 ± 15.3; P = 0.001 in
previous CHCs non users and 34.7 ± 43.9 vs 20.0 ± 41.4;
P = 0.001 in previous CHCs users).
Nappi et al. performed a prospective, observational
study in 30 women with MA [42]. The diagnosis was
made according to ICHD-2 criteria. There was a 3-month
observation period followed by 6 months of treatment.
The authors found a significant reduction in the number
of migraine attacks (P < 0.001) and of aura symptoms
(P < 0.02) with treatment. There was no benefit on the
duration of headache pain and on analgesic consump-
tion. Benefits in the reduction of migraine attacks
were evident in both users (3.9 ± 1.0 vs 2.9 ± 0.8; P <
0.001) and non-users (3.2 ± 0.9 vs 2.6 ± 1.3; P < 0.02) of
CHCs before study entry, whereas benefits on aura
were evident in users of CHCs only (duration of total
symptoms of aura 33.6 ± 23.3 min vs 18.6 ± 18.0 min;
P < 0.02).
Morotti et al. performed a retrospective, observational
study in 31 women with MO [14]. The diagnosis was made
according to ICHD-2 criteria. A pre-study observation
period was not defined; there was a 6-month treatment
period. The authors compared pre- and post-treatment
periods and additionally compared POP treatment with an
extend oral CHC regimen. The authors found that treat-
ment with desogestrel was associated with a reduction in
migraine days per month (5.5 ± 2.6 vs 3.5 ± 1.2; P < 0.001),
headache days (3.6 ± 1.5 vs 2.7 ± 1.1; P = 0.010), pain inten-
sity (14.4 ± 5.4 vs 10.3 ± 2.4; P = 0.002), number of days with
severe pain (4.9 ± 1.9 vs 3.3 ± 1.4; P < 0.001) and days with
pain medication (6.1 ± 1.4 vs 3.5 ± 1.4; P < 0.001).
Morotti et al. performed an additional prospective ob-
servational study in 62 women with MO [13]. The diag-
nosis was made according to ICHD-2 criteria. A
pre-study observation period was not defined; there was
Table 4 Assessment for rating up the quality of evidence for
individual observational studies
Criteria for rating up the quality of evidence from observational studies were
selected and addresses according to the GRADE recommendations (Guyatt et
al. [26]). The red dot indicates that the study does not meet quality of
evidence criterion
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a 6-month treatment period. The authors compared pre-
and post-treatment periods and additionally compared
POP treatment with an extend oral CHC regimen. The
authors found that treatment with desogestrel was asso-
ciated with a reduction in severity on a four-point (0–3)
scale (2.5 ± 0.5 vs 1.8 ± 0.7; P < 0.001), number (6.2 ± 2.9
vs 4.9 ± 1.7; P = 0.005), and duration (20.5 ± 7.9 vs 15.9 ±
4.4; P < 0.001) of migraine attacks.
Side effects associated with desogestrel use included
higher headache frequency, prolonged bleeding, spot-
ting, and acne [13, 14, 41, 42].
In conclusion, current evidence for POPs is limited as it
comes solely from observational studies performed in the
gynecological setting and refers only to a single agent (deso-
gestrel pill). Available data indicate that treatment with oral
desogestrel may be associated with improvement in migraine
in women with MO and MA. However, treatment has been
tested only in those who need it for contraception or medical
reasons. The available data refer to the desogestrel pill only
and no information is available for the norethisterone or
levonorgestrel pills or for progestogen-only non-oral
methods such as subdermal implant, depot-injection, and
levonorgestrel-releasing intrauterine system. As desogestrel
is safe in terms of cardiovascular risk it is a possible option
even for women with MA or women with MO and add-
itional vascular risk factors [22]. Recommendations for the
desogestrel POP are reported in Table 5.
Extended regimen of combined oral contraceptives
Four studies assessed the possible benefits of extended
regimen of oral CHC in women MRM without aura [30],
in women with MO [13, 14] and in women with and with-
out headache (excluding women with MA) [15]. Two of
those studies were those by Morotti et al. which were con-
sidered for data about POP. All studies had an observa-
tional design. The study drugs were ethinylestradiol (EE)
30 μg/day + levonorgestrel 150 μg/day [30], EE 20 μg/day
+ desogestrel 150 μg/day [13, 14], and EE 20 μg/day +
drospirenone 3 mg/day [15]. One study was performed
in the setting of gynecology practice in women with-
out an expressed need for HC and thus treatment was
specifically prescribed for headache management [30].
Another three trials were conducted in the setting of a
reproductive clinic in women who were prescribed
with treatments for contraception or medical reasons
[13–15]. Details of the studies are reported in Table 3.
The quality of evidence was rated as low for all the
available studies (Table 4).
Coffee et al. performed a cross-over study in 32 women
with MRM without aura [30]. The diagnosis was made ac-
cording to modified ICHD-2 criteria. The pre-treatment
observation period was 2 menstrual cycles. During the ob-
servation period, some of the included women were on
21/7 oral CHC whereas others were not on HC. During
the extended HC regimen women were randomized to
frovatriptan or placebo for the treatment of acute attacks.
The authors reported a decrease in average headache
scores (0–10 scale) during the extended HC regimen as
compared to baseline (1.29±0.10 vs 1.10±0.14; P = 0.034).
The findings were consistent in women taking or not tak-
ing HCs during the observation period. Users of extended
HC regimen also had a decrease in MIDAS scores as com-
pared to baseline.
Morotti et al. performed a retrospective, observational
study in 22 women with MO [14]. The authors found
that the extended regimen of CHC was associated with a
reduction in the number of headache days (3.1 ± 0.9 vs
2.4 ± 1.9; P = 0.029) and in days with pain medication
(6.1 ± 1.4 vs 4.2 ± 1.3; P = 0.037) but not with a reduction
in pain intensity or use of acute medications.
Morotti et al. performed a prospective observational
study in 82 women [13]. The authors compared pre-
and post-treatment periods. The authors found that
the extended regimen of combined oral contraceptive
was associated with a reduction in the duration of
migraine attacks (22.7 ± 9.0 vs 18.9 ± 6.0; P = 0.007)
but not in reduction of pain severity and number of
attacks.
Sulak et al. performed a prospective observational
study in 114 women with and without headache [15].
Women with MA were excluded. The diagnosis was not
made according to ICHD-2 criteria. The authors com-
pared a standard 21/7 day pill cycle for 3 months
followed by a 168-day extended placebo-free regimen.
The authors found that during the first 28 days of the
extended placebo-free regimen, daily headache scores
(measured with the Penn Daily Symptom Rating)
decreased from 0.5 (standard error [SE] 0.05) to 0.3
(SE 0.04; P < 0.0001) and average number of daily
pain pills decreased from 0.6 (SE 0.08) to 0.3 (SE 0.05;
P = 0.003) compared with the standard 21/7 regimen. The
difference persisted throughout the remainder of the
168-day regimen.
Reported side effects of the extended oral CHC in-
cluded irregular bleeding, breast tenderness and mood
swings [13–15].
In conclusion, current evidence on the use of extended
oral CHCs regimens in women with migraine is limited
as it comes from observational studies performed in the
gynecological setting [13–15]. In only one study only
treatment was specifically used for headache [30]. Avail-
able data refer to EE 30 μg + levonorgestrel 150 μg [30],
oral EE 20 μg + oral desogestrel 150 μg for 6 months
[13, 14], and to EE 30 μg + drospirenone 3 mg for
160 days [15]. One study only provided comparison of
the extended regimen with conventional 21/7 regimen.
This study included women with and without headache
and supported greater benefits of the extended regimen
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over the conventional one. No studies evaluated whether
the use of extended regimens in women who are in the
conventional 21/7 regimen and who experience attacks
during the pill-free period may reduce the burden of
those attacks. As available data point toward possible
benefits of extended regimen of CHCs in women with
MO, this possibility should be considered in women
who require the use of CHCs. Recommendations for the
extended regimen of combined oral contraceptives are
reported in Table 5.
Desogestrel progestogen-only pill vs extended regimen
of combined oral contraceptives
Two of the studies which addressed, in women with
MO, the POP and extended regimen of oral CHC, also
compared the two treatments [13, 14]. The study drugs
were desogestrel 75 μg/day oral pill versus EE 20 μg/day
+ desogestrel 150 μg/day. Details of the studies are re-
ported in Table 3. The quality of evidence was rated as
low for all the available studies (Table 4).
Morotti et al. compared data of 31 women with MO
who were treated with desogestrel 75 μg/day and 22
women with MO who were treated with continuous
ethinylestradiol (EE) 20 μg/day + desogestrel 150 μg/day
[14]. The authors found that desogestrel 75 μg/day as
compared to the continuous EE 20 μg/day + desogestrel
150 μg/day was associated with a reduction in the num-
ber of days with pain medication (3.5 ± 1.4 vs 4.5 ± 1.5;
P = 0.044). There was no difference between the two
group in migraine days, headache days, headache inten-
sity, days with headache score 3 and triptan use.
Morotti et al. compared data of 62 women with MO who
were treated with desogestrel 75 μg/day and 82 women with
MO who were treated with continuous EE 20 μg/day + deso-
gestrel 150 μg/day for 6 months [13]. The authors found that
desogestrel 75 μg/day as compared to the continuous EE 20
μg/day + desogestrel 150 μg was associated with a reduction
in pain severity (1.8 ± 0.7 vs 2.2 ± 0.5; P < 0.001), duration of
attacks (15.9 ± 4.4 vs 18.9 ± 6.0; P < 0.001) and number of
attacks (4.9 ± 1.7 vs 5.9 ± 2.1; P < 0.001).
In conclusion, current evidence referring to the bene-
fits of POP as compared to extended regimen of oral
CHD are limited. The available data come from two
observational studies performed in the gynecological
setting and refer only to desogestrel versus EE + desoges-
trel. Available data suggest more benefit from desoges-
trel over the oral CHC but evidence is too preliminary
to draw firm conclusions.
Combined oral contraceptives with shortened pill-free
interval
Two studies assessed the role of CHC with shortened
pill-free interval in women with MO associated with
menstruation [43] or in women with PMM [39]. One
study had an interventional design [39]; one was obser-
vational [43]. Study regimens were EE 20 μg + drospire-
none 3 mg for 24 days + 4 placebo days versus EE 20 μg
+ drospirenone 3 mg for 21 days + 7 placebo days [39],
and estradiol valerate + dienogest using an estrogen
step-down and progestogen step-up approach for 26 days
+ 2 placebo days [43]. The two studies were performed
in the setting of a reproductive clinic in women who
were prescribed treatment for contraception or medical
reasons [39, 43]. Details of the studies are reported in
Table 3. The quality of evidence was rated as low for all
the available studies (Table 4 and Table 6).
De Leo et al. performed a randomized, parallel group
study in 60 women with PMM without aura [39]. The
diagnosis was made according to ICHD-2 criteria. Treat-
ment duration was 3 months and before enrollment
headaches were tracked for 3 menstrual cycles. Both
treatment with the conventional and the shortened
pill-free interval were associated with reduction in head-
ache intensity and days of migraine as compared to
Table 6 Rating of the quality of evidence for individual
interventional trials
39
31
32
40
34
35
37
38
Quality of evidence for the individual randomized trials was rated according to
the GRADE recommendations (Guyatt et al. [25]. The green dot indicates that
the study meets quality of evidence criterion and the red dot that the study
does not meet quality of evidence criterion. Where studies did not report
information about the individual criterion, this was considered as not meet
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baseline observation. Treatment with the shortened
pill-free interval was associated with significantly greater
reduction in the intensity and duration of MM as com-
pared to 21/7 HC. Improvements were observed from
the first cycle and increased over the study period. Of
note this study did not provide numbers to quantify ben-
efits of treatment but results were available as figures
only. No side effects were reported in the study.
Nappi et al. performed an open-label observational study
in 32 women with MRM [43]. The diagnosis was made ac-
cording to ICHD-2 criteria. Pre-treatment observation
period was 3 menstrual cycles; duration of treatment was 6
menstrual cycles. The study included a group of women
who had never used CHCs and a group who had used them
and stopped them because of exacerbation of MRM at least
3 months before enrollment. After treatment, the number
of migraine attack days was reduced from 2.7 ± 0.9 days at
baseline to 2.2 ± 0.7 (P < 0.001) at cycle 3 and 2.0 ± 0.7 (P <
0.001) at cycle 6. Similarly, the duration of headaches was
reduced from 44.7 ± 13.5 h at baseline to 24.7 ± 10.1 h (P <
0.001) at cycle 3 and remained reduced 24.1 ± 9.2 h (P <
0.001) at cycle 6. The numbers of hours of severe pain was
reduced from the baseline of 21.9 ± 7.4 h to 15.4 ±
4.9 h (P < 0.001) at cycle 3 and continued at the lower
levels of 15.0 ± 5.0 h (P < 0.001) at cycle 6. A significant
reduction in the number of analgesics use was observed
from baseline of 4.7 ± 1.1 to 3.3 ± 0.7 (P < 0.001) at
cycle 3, which dropped even lower to 2.9 ± 0.6 by cycle
6 (P < 0.001 cycle 3 versus cycle 6). Benefits were ob-
served in both users and non-users of combined oral
contraceptives before study entry. The only side effect
reported in this study was spotting. Some women in
this study had to stop the HC because of worsening of
the migraine.
In conclusion, current evidence on the use of oral
CHCs with shortened pill-free interval in women with
migraine is limited. Available studies included PMM or
MRM. One study suggested superiority of the shortened
pill-free interval treatment over the conventional one
[39]. Available studies are heterogeneous referring to
adopted regimen and there is no evidence which may in-
dicate superiority of one regimen over the other possibil-
ities. Additionally, evidence mostly support the use of
CHCs with shortened pill-free interval in women who
need them for contraceptive or gynecological reasons.
But there is not enough evidence to use this treatment
solely for the management of migraine. The extended
regimen is safe and not associated with significant ad-
verse events, but it is important to note that some
women with migraine may be particularly sensitive to
hormonal administration and need to stop treatment be-
cause worsening of headache [43]. It may be difficult to
establish if the worsening is really related to treatment
or rather to natural fluctuations in the migraine course
nor it is clear if improvements can be observed with
continuation of treatment. Recommendations for the
combined oral contraceptives with shortened pill-free
interval are reported in Table 5.
Combined oral contraceptives with oral estrogen
supplementation during the pill-free interval
One observational study assessed the role of CHC with
oral estrogen supplementation during the pill-free inter-
val in women with MO associated with menstruation
and women with migraine associated with CHC with-
drawal bleeding [44]. The study regimen was EE 20 μg
(days 1–21) + conjugated equine estrogens 0.9 mg (days
22–28). In this study patients were recruited both from
a headache center and from gynecology practice.
Calhoun performed a cross-over prospective and retro-
spective study in 11 women with MO associated with men-
struation or withdrawal bleeds. The diagnosis was made
according to modified ICHD-2 criteria. Duration of active
treatment was for one cycle only. During the pre-treatment
observational phase some of the included patients were not
using hormone therapy (n= 3), whereas most of them (n=
8) were on hormonal treatment. There was heterogeneity re-
garding doses, duration, and type of treatments. The dur-
ation of the observational period before intervention was not
reported. The authors found that all patients achieved a 50%
reduction in the number of headache days. Mean number of
headache days per month was 7.6 at baseline and 1.6 after
treatment (76.3% reduction). Also headache intensity score
substantially improved (77.9% decrease). No information on
side effects and adverse events was reported.
In conclusion, evidence on the use of oral CHCs with
oral estrogen supplementation during the pill-free inter-
val in women with migraine is limited to a single unreli-
able study. Recommendations for the combined oral
contraceptives with oral estrogen supplementation dur-
ing the pill-free interval are reported in Table 5.
Combined oral contraceptives with estradiol
supplementation with patch during the pill-free interval
One interventional study assessed the possible benefits of
transdermal estradiol supplementation with patch in
women with migraine during the pill-free interval of com-
bined oral contraceptives [34]. The study drug was 50 μg
estradiol patch specifically prescribed for headache man-
agement. Details of the study is reported in Table 3. The
quality of evidence was rated as low (Table 4 and Table 6).
MacGregor et al. performed a double-blind,
placebo-controlled, randomized, cross-over study in 14
women [34]. The authors addressed as active treatment
estradiol 50 μg/24 h transdermal patch. The active treat-
ment was compared with placebo. All women included
in the study were taking a CHC pill. The estradiol patch
was used for 2 cycles during the pill-free week and the
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placebo patch was used for additional 2 cycles during
the pill-free week. Authors were unable to meet their re-
cruitment target of 20 women. There was no significant
reduction in number of pill-free intervals with migraine,
number of days of migraine, severity of migraine, num-
ber of days with migraine with associated symptoms.
Adverse events related to transdermal estradiol supple-
mentation were changes in withdrawal bleeding patterns
reported by three women.
As these data from a single study show no benefit of estra-
diol supplementation with patches on migraine occurrence
during the pill-free interval, this cannot be considered as a
possible therapeutic option. Recommendations for the trans-
dermal estrogen patch supplementation during the pill-free
interval are reported in Table 5.
Combined hormonal contraceptive patch
One study assessed the possible benefits of the CHC
patch in women with and without headache [40]. The
study had an interventional design. The study drug was
EE 20 μg + norelgestromin 150 μg/24 h patch. The study
was performed in the setting of reproductive clinics in
women who were prescribed with the study treatments
and not specifically for headache management. Details
of the study are reported in Table 3. The quality of evi-
dence was rated as low for this study (Table 6).
LaGuardia et al. performed a prospective observational
study in 239 women with and without headache; women
with MA were excluded [40]. The authors compared a cyc-
lic regimen (4 cycles of 3 weekly patch applications and 1
patch-free week) with an extended regimen (12 weekly
patch applications, 1 patch-free week, 3 weekly patch appli-
cations). The authors found that, across both regimens, the
mean number of headache days per week were 0.63 when
the patch was on and 1.19 when the patch was off
(P < 0.001). Moreover, the headache rate during the
patch-on weeks in both regimens decreased significantly
over the 16-week study period (P = 0.0002); this reduction
was consistent for the two regimens. The study did not re-
port the side effects associated with the use of the patch.
In conclusion, data referring to the effect of CHC patch
on migraine are very limited. One study only evaluated
the effect of the CHC patch on headache course [40]. Data
from this study suggested that there is a relationship be-
tween hormone withdrawal and headache occurrence.
The mean headache days was higher during the patch-off
week. In the patch-off week following the extended regi-
men the increase in headache frequency did not exceed
that seen at baseline. Recommendations for the combined
hormonal contraceptive patch are reported in Table 5.
Combined hormonal contraceptive vaginal ring
One study assessed the possible benefits of the vaginal ring
in women with MA associated with menstruation [45]. The
study had an observational design. The study drug was EE
15 μg + etonogestrel 0,120 mg vaginal ring. The study was
performed in the setting of subspecialty clinic devoted to
hormonal issues in women’s headaches. It is not clearly in-
dicated if treatment was prescribed for contraception or
medical reasons or specifically for headache management.
Details of the study are reported in Table 3. The quality of
evidence was rated as low for this study (Table 4).
Calhoun et al. performed a retrospective, observational
study in 28 women with MA associated with menstru-
ation [45]. The diagnosis was made according to modi-
fied ICHD-2 criteria. Eight women used the ring
continuously without interruption, 15 used the ring for
12 consecutive weeks, followed by 1 week of 0.075 mg
transdermal 17β estradiol patches, 5 stopped the ring.
Ten of the women were already taking HCs before en-
rollment. Headache frequency was monitored with diar-
ies. Pre- and post-treatment observation periods were
not defined and authors did not provide any information
about migraine frequency, severity or disability before
and after treatments. The authors reported that, after a
mean observation of 7.8 months, the use of vaginal ring
eliminated MRM in 91.3% of subjects. They further re-
ported single patient data showing the course of aura
over the study period and those data suggest improve-
ments in aura in most of the included patients. Five of
the included patients discontinued treatment for nausea
(n = 2), for ring expulsion (n = 2), and for facial swelling
and abdominal pain (n = 1).
In conclusion, current evidence on the use of CHC va-
ginal ring in women with migraine is very limited. There
are not enough data to clarify if the use of CHCs by va-
ginal ring may improve migraine. The only available
study did not provide sufficiently rigorous information
to fully understand benefits and disadvantages of treat-
ment. Additionally, the study included women with MA,
a condition in which the use contraceptives containing
estrogens are contraindicated because concerns over a
possible increase in the risk of ischemic stroke [22]. No
ischemic strokes were reported during the study period
but the number of included patients was low and the
duration of follow-up was too short to draw conclusions.
Recommendations for the combined hormonal contra-
ceptive vaginal ring are reported in Table 5.
Transdermal estradiol supplementation with gel
Three studies assessed the role of transdermal estradiol sup-
plementation with gel in women with MM [31, 32] and in
women with PMM or MRM [35]. All studies had an inter-
ventional design. Two studies were randomized [32, 35]. The
study drug was estradiol gel 1.5 mg for 6 [35] or 7 days [31,
32]. In all the studies, transdermal estradiol gel was evaluated
against placebo [31, 32, 35]. In all the studies treatment was
specifically prescribed for headache management. Details of
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the study are reported in Table 3. The quality of evidence
was rated as low for the two studies [31, 32], high for one of
the studies [35] and low for the overall evidence (Table 6).
De Lignieres et al. performed a randomized,
placebo-controlled, double-blind, crossover study in 20
women with MM [31]. The diagnosis was not made ac-
cording to ICHD criteria. The authors reported a reduc-
tion in the occurrence and severity of attacks and in the
use of aspirin. Menstrual attacks occurred in 30.8% of
the estradiol cycles and in 96.3% of the placebo cycles
(P < 0.01). Attacks that occurred during estradiol treat-
ment were considerably milder and shorter than those
occurring during placebo treatment and were associated
with less use of aspirin. One out of 20 patients had mi-
graine three days after stopping estradiol treatment.
Dennerstein et al. performed a randomized,
placebo-controlled, double-blind, cross-over study in 22
women with MM [32]. The diagnosis was not made ac-
cording to ICHD criteria. The authors reported no dif-
ference in the occurrence of all attacks, but a reduction
of moderate to severe intensity attacks. Overall there
were no significant differences in the occurrence of mi-
graines between pre- and post-treatment cycles. There
was a significant difference in the occurrence of moder-
ate to severe intensity migraine during the months of
treatment with percutaneous estradiol compared with
placebo gel (t = 2.67; P < 0.05). As the authors considered
that treatment would not be expected to affect migraine
which occurred prior to or after the use of the gel, they
performed a further analysis with these migraines omit-
ted. They found that the alleviation of headaches by per-
cutaneous estradiol compared with placebo was then
significant (t = 3.96; P < 0.001). Additionally, significantly
less medication was utilized during percutaneous estra-
diol use, compared with placebo.
MacGregor et al. performed a randomized,
double-blind, placebo-controlled, crossover study in 37
women with PMM or MRM [35]. The diagnosis was
made according to ICHD-2 criteria. The authors re-
ported a reduction in migraine days and attack severity.
Estradiol was associated with a 22% reduction in mi-
graine days per woman (relative risk [RR] 0.78; 95% CI
0.62 to 0.99). These attacks were also less severe (P =
0.03) and there was evidence that they were associated
with less nausea, although this difference was not signifi-
cant. However, in this study authors found an increase
in migraine occurrence in the 5 days immediately fol-
lowing estradiol use compared to placebo (RR 1.40; 95%
CI 1.03 to 1.92, P = 0.03). Of the 22 women who bene-
fited from using the estradiol gel (they had fewer mi-
graines compared to using placebo), 15 experienced
post-gel migraine (they had more migraine days during
the 5 days after the estradiol gel compared to the 5 days
after placebo). In this study a fertility monitor was used
to predict menstruation and hence to indicate when to
apply the gel.
In the available studies, no serious adverse events were
reported associated with the use of estradiol gel. Some
of the patients experienced cutaneous rash, anxiety, or
amenorrhea. Estradiol use was also associated with an
increase in the length of the follicular phase [35].
In conclusion, current evidence on the use of transder-
mal estradiol supplementation with gel in women with
migraine is limited. Transdermal estradiol supplementa-
tion with gel is easy and well tolerated, thus offering
considerable advantages over other strategies of estrogen
administration. One challenge is to predict when to
apply the gel especially in women with irregular men-
struation. Fertility monitors may be useful but are not
always practical in daily life. Possible benefits may be
offset by an increase in migraine following gel use, asso-
ciated with an iatrogenic delayed estrogen withdrawal.
Possible reasons for the occurrence of post-gel estrogen
withdrawal migraine are that the dose of estradiol was
inadequate; the duration of treatment was too short; or
perhaps that exogenous estrogen inhibits the follicular
rise of endogenous estrogen. Extending the duration of
use of estradiol supplements until endogenous estrogen
had risen might prevent post-supplement estrogen with-
drawal migraine. However, there is no evidence to sup-
port this strategy so far due to the paucity of data and
the possibility of delayed migraine, estrogen supplemen-
tation cannot represent a first-line therapy in women
with MM. However, this option may be considered when
other strategies have failed or are not feasible. Women
should be aware that delayed migraine may occur and in
those circumstances treatment should be withheld. Rec-
ommendations for the transdermal estradiol supplemen-
tation with gel are reported in Table 5.
Transdermal estradiol supplementation with patch
Four studies assessed the possible benefits of transdermal
estradiol supplementation with patch in women with
PMM [29, 38] or MM [33, 37]. Three studies were inter-
ventional [29, 37, 38] and one was observational [33]. The
study drug was estradiol patch releasing from 25 to 100
μg/24 h. In all the studies treatment was specifically pre-
scribed for headache management. Details of the studies
are reported in Table 3. The quality of evidence was rated
as low for all the available studies (Table 4 and Table 6).
Almen-Christensson et al. performed a randomized,
placebo-controlled, double-blind, crossover study in 38
women with PMM [29]. The diagnosis was made ac-
cording to ICHD-2 criteria. The authors addressed as ac-
tive treatment estradiol 100 μg/24 h transdermal patch.
The treatment was compared with placebo. Women
started treatment 7 days before the estimated onset of
menstrual bleeding and continued for two weeks; this
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was repeated for three consecutive menstrual cycles.
The study was prematurely stopped because of difficul-
ties in recruitment. Authors did not find any benefit in
number, severity, and intensity of migraine attacks.
Guidotti et al. performed an observational, prospect-
ive, parallel group, open-label study in 38 women with
MM [33]. The diagnosis was made according to ICHD-2
criteria. The authors addressed as active treatments es-
tradiol 25 μg transdermal patch or frovatriptan or na-
proxen sodium. Each treatment was started 2 days
before expected onset of menstrual headache and con-
tinued for 6 days for a single cycle. Authors reported
that frovatriptan was associated with reduced migraine
incidence and severity while they did not report benefits
from transdermal estradiol.
Pradalier et al. performed a randomized, open-label
study in 24 women with MM [37]. The diagnosis was
made according to ICHD-1 criteria. The authors stud-
ied two different doses of the estradiol patch (25 vs 100
μg/24 h). There was 1 cycle of observation and 2 cycles
of treatment. The authors found that the high dose was
associated with no attacks or decreased number of at-
tacks in 8/12 patients while the low dose was associated
with no attacks or decreased number of attacks in 2/12
patients. MM occurred in 11/12 patients treated with
the low dose and in 6/12 patients treated with the high
dose. More patients used rescue treatments with the low
dose (10 patients) than with the high dose (4 patients;
P < 0.05).
Smite et al. performed a randomized, placebo-controlled
study in 20 women with PMM [38]. The diagnosis was
made according to ICHD-1 criteria. The authors ad-
dressed as active treatment estradiol 25 μg/24 h transder-
mal patch. The treatment was compared with placebo.
There were 6 days of treatment for each cycle (estradiol-
placebo-estradiol or placebo-estradiol-placebo). The
authors did not find any difference in presence, duration,
and severity of migraine attacks and in the use of analge-
sics between active treatment and placebo.
Adverse events related to transdermal estradiol supple-
mentation occurred in a variable proportion across stud-
ies and were not serious. They consisted of increased
headache, local skin reactions, nausea, early bleeding
and increased blood pressure [29, 33, 37, 38].
In conclusion, current evidence on the use of transder-
mal estradiol supplementation with patch in women
with MM or PMM is limited. As the aim of transdermal
estradiol supplementation is to maintain estradiol
concentrations stable at the time of the anticipated
start of the bleeding and migraine attacks, dosing and
timing of treatment are very important. Authors of
the available studies pointed out that 25 and 50 μg of
estradiol supplementation may be too low to achieve
clinical benefits whereas higher doses may increase
risk of ischemic stroke [33]. Also, duration of estra-
diol supplementation may impact on efficacy. Limita-
tions of transdermal estradiol supplementation may
also include difficulties in establishing the time of
ovulation. As there are currently no data showing
benefits of estradiol supplementation with patches on
migraine occurrence, this cannot be considered as a
possible therapeutic option. Recommendations for the
transdermal estradiol supplementation with patch are
reported in Table 5.
Transdermal estrogen supplementation with patch in
women with induced in pharmacological menopause
One study assessed the possible benefits of transdermal
estrogen supplementation with patch in women with
MO and MA, in whom a pharmacological menopause
was induced [12]. The study had an interventional de-
sign. Treatment was specifically prescribed for headache
management. Details of the study are reported in Table
3. The quality of evidence was rated as high for this
study (Table 6). The overall quality of evidence for the
specific treatment was considered as low, because of evi-
dence was not replicated by other studies.
Martin et al. performed a randomized, placebo con-
trolled, parallel group study in 23 women with MO and
MA [12]. The diagnosis was made according to ICHD-1
criteria. All patients received a 3.6 mg goserelin implant to
induce medical oophorectomy. Thereafter women were
randomized to estradiol 100 μg/24 h every 6 days vs pla-
cebo patches. The study was performed in the setting of
headache and internal medicine clinic. There was a
2-month randomization period. The authors found a 34%
improvement (P = 0.025) in the headache index, a 24% im-
provement (P = 0.003) in headache severity, and a 39% im-
provement (P = 0.035) in disability during treatment as
compared to pre-treatment phase. No improvements were
observed in women allocated to placebo. Adverse events
were reported in 9 women and included urticaria, worsen-
ing depression, and worsening headaches.
In conclusion, evidence referring to the use of transder-
mal estradiol supplementation in women induced in
pharmacological menopause is very limited, but a single
study showed some benefits [12]. This condition is associ-
ated with risk of osteoporosis, depression, irritability, hot
flashes, decreased libido and vaginal dryness which how-
ever could be minimized by estrogen add-back therapy.
Medical menopause associated with estradiol treatment is
not appropriate for most women of reproductive age but
future studies need to address its utility in women who
have worsening of their headache during the perimeno-
pause. Recommendations for the transdermal estradiol
supplementation with patch in women induced in
pharmacological menopause are reported in Table 5.
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Subcutaneous estrogen implant plus cyclical progestogen
One study [36] assessed a subcutaneous estrogen implants
in women with MM. The study had an observational de-
sign. Treatment was specifically prescribed for headache
management. Details of the study are reported in Table 3.
The quality of evidence was rated as low (Table 4).
Magos et al. performed a retrospective, observational,
cross-over study in 24 women with MM with and without
aura [36]. The diagnosis was not made according to ICHD
criteria. Authors addressed as active treatment an estradiol
implant (100 mg then decreased to 50 mg) plus norethis-
terone 5 mg/day for 7 days per month to induce menstru-
ation. The implants were inserted in the subcutaneous fat
of the lower abdominal wall. Patients were included in this
study specifically to treat migraine after failure of previous
treatments. Mean duration of treatment was 2.5 years.
Pre- and post-treatment observation periods were not de-
fined and authors did not provide any information about
migraine frequency, severity or disability before and after
treatment. No use of headache diaries was reported. In
this study, all but one patient noted an improvement in
their menstrual migraine following treatment. Eleven
(46%) became completely headache-free and nine (37.5%)
gained almost complete symptomatic relief. All these pa-
tients were able to reduce or stop previous therapy and
considered the implant treatment to be the most effective.
Three patients (12–5%) reported partial relief, and one pa-
tient (4%) gained no benefit. No adverse events or side ef-
fects were reported.
In conclusion, current evidence on the use of subcuta-
neous estrogen implants in women with MM is very
limited. In women with MM, there are not enough data
to assess if the use of the subcutaneous implants may
improve migraine. The only available study did not
provide information in a sufficient rigorous way to fully
assess benefits and disadvantages of treatment. Due to
the promising benefits reported by the single available
pilot study, further data are needed to evaluate possible
advantages related to treatment. Recommendations for a
subcutaneous estrogen implant plus cyclical progestogen
are reported in Table 5.
Discussion
Our systematic review revealed that available evidence re-
ferring to the use of estrogens and progestogens in women
of reproductive age and their effect on migraine is limited.
All the recommendations were based on low quality evi-
dence. There is no evidence on how to manage women
with headache attributed to the use of estrogens. The
strength of recommendation was rated as low in all cases.
Further, most of the contraceptive hormone strategies
were evaluated in the gynecological setting in women who
required estrogens and/or progestogens for contraception
or medical reasons. Much more limited is the evidence on
the use of those drugs in the headache setting in women
who do not require them for gynecological reasons.
Available data, albeit very weak, indicate that the deso-
gestrel 75 μg /day pill is the option which may offer
more evident benefit on migraine course. From a cardio-
vascular point of view in women with migraine it is also
the safest form [22, 46]. The desogestrel pill may im-
prove migraine frequency and severity in women with
MA or MO not necessarily related to menstruation.
However, it has been addressed only in women who re-
quired it for contraception or medical reasons and no
studies specifically aimed to evaluate this drug as a spe-
cific therapeutic option for women with migraine is
available. It is important to note that in some patient the
desogestrel pill may worsen migraine or may be associ-
ated with new onset migraine. Unfavorable bleeding pat-
terns are a common cause for cessation of treatment [6].
The extended regimen of CHC either oral or with the
patch is a further strategy to consider in women with
migraine. As compared to regimens with hormone-free
intervals, this strategy appears more beneficial. However,
even in this case data are preliminary and evidence is
limited to women who require CHC for contraception
or medical reasons. This option is not suggested for
women with MA or for women with MO and additional
vascular risk factors. Although no studies addressed spe-
cifically the issue, Panelists suggested trying this option
for women with estrogen withdrawal headache, particu-
larly those women already experiencing headache or mi-
graine during the pill-free interval. Less certain is the
option of a shortened pill-free interval. No eligible stud-
ies were found evaluating the effects of the conventional
21/7 oral CHC. This is probably because observational
epidemiological studies indicated that this contraceptive
method is associated with de novo occurrence of mi-
graine or migraine worsening in a substantial proportion
of female migraineurs, although no studies record
whether the attacks occur during pill taking or during
the pill-free interval [47–50]. It is important to note that
migraine may improve in some patients with the use of
oral CHC [51], but unfortunately there are no tools or
clinical features to predict the course of migraine after
oral CHC initiation.
In women who have menstrual attacks of migraine
during natural cycles, a therapeutic option may the ad-
ministration of estradiol gel. However, this option may
be associated with delayed headache and is feasible only
in those who have predictable bleeding and predictable
migraine. Estradiol supplementation with patches is a
further possibility. However, as evidence referring to the
optimal dose of the patch is unclear, it is not suggested.
In conclusion, this statement provides evidence-based
and expert-agreed guidance to clinicians for the manage-
ment of migraine with exogenous estrogens and
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progestogens. The available evidence is weak and further
research in needed to clarify which are the best estrogens
and progestogens options in women with migraine. Further
studies should also establish whether the treatments dis-
cussed may be specifically applied to treat migraine in se-
lected women.
Abbreviations
CHC: Combined hormonal contraceptives; CI: Confidence interval;
EE: Ethinylestradiol; EHF: European Headache Federation; ESCRH: European Society
of Contraception and Reproductive Health; HC: Hormonal contraception;
ICHD: International Classification of Headache Disorders; MA: Migraine with aura;
MM: Menstrual migraine; MO: Migraine without aura; MRM: Menstrually related
migraine; PHC: Progestogen-only hormonal contraceptive; PMM: Pure menstrual
migraine; POP: Progestogen-only pill; RR: Relative risk; SE: Standard error
Availability of data and materials
This is a systematic review of the literature. There are no original data.
Authors’ contributions
SS and PM had the original idea of the consensus paper. SS performed the
systematic review and drafted the manuscript. SS and PM drafted the
statements. All other authors participated in the development of the
consensus, revised the manuscript and the statements for intellectual
content. All authors gave final approval of the version to be published. Each
author participated sufficiently in the work to take public responsibility for
appropriate portions of the content; and agreed to be accountable for all
aspects of the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated and resolved.
Ethics approval and consent to participate
Ethics approval and consent to participate was not needed for this consensus.
Consent for publication
All authors have reviewed the final version and gave their approval for publication.
Competing interests
None of the panel members has stock options or is an employee of any
industry involved in the present document. Other conflicts of interest
including honoraria/expenses, consulting/advisor boards, funded research):
Simona Sacco: Allergan, Bayer Heathcare, Medtronic.Gabriele S Merki-Feld:
Bayer HealthCare, HRA Pharma, MSD, Teva.Karen Lehrmann Ægidius: no
competing interests.Johannes Bitzer: Bayer HealthCare, Merck, Gedeon
Richter, Böhringer Ingelheim, Lilly, Actavis, Allergan, Menarini, Mithra, Exeltis,
Janssen, Teva.Marianne Canonico: no competing interests. Andreas R
Gantenbein: no competing interests. Tobias Kurth: Novartis, Allergan,
CoLucid, Novartis. Christian Lampl: no competing interests. Øjvind Lidegaard:
no competing interests. E Anne MacGregor: Consilient Health, Bayer Health-
Care. Antoinette MaassenVanDenBrink: Amgen, ATI, CoLucid, Lilly, Novartis.
Dimos-Dimitrios Mitsikostas: Allergan, Amgen, Biogen, Brain Therapeutics,
Cefaly Technology, Genesis Pharma, ElectroCore, Eli Lilly, Novartis, Roche,
Sanofi-Genzyme, Teva. Rossella Elena Nappi: Bayer HealthCare, Endoceutics,
Exceltis, Gedeon Richter, HRA Pharma, MSD, Novo Nordisk, Pfizer, Shionogi,
Teva. George Ntaios: Amgen, Bayer HealthCare, Boehringer-Ingelheim, BMS/
Pfizer, Elpen, Galenica, Medtronic, Sanofi, Winmedica. Koen Paemeleire:
Allergan, Almirall, Amgen/Novartis, Autonomic Technologies Inc., Coherex,
Janssen-Cilag, Lilly, Medtronic, Pfizer, Sandoz, Sanofi, St Jude Medical and
Teva.Per Morten Sandset: no competing interests. Gisela Terwindt: no
competing interests. Kjersti Grøtta Vetvik: Novartis, Roche. Paolo Martelletti:
Allergan, Amgen, Electrocore, Eli Lilly, Novartis, Springer HealthCare, Teva.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Department of Applied Clinical Sciences and Biotechnology, University of
L’Aquila, L’Aquila, Italy. 2Clinic for Reproductive Endocrinology, Department
of Gynecology, University Hospital, Zürich, Switzerland. 3Department of
Neurology, Bispebjerg Hospital and University of Copenhagen, Copenhagen,
Denmark. 4Department of Obstetrics and Gynecology, University Hospital of
Basel, Basel, Switzerland. 5Université Paris-Saclay, University Paris-Sud, UVSQ,
CESP, Inserm UMRS1018, Paris, France. 6Neurology & Neurorehabilitation,
RehaClinic, Bad Zurzach, University of Zurich, Zürich, Switzerland. 7Institute of
Public Health, Charité - Universitätsmedizin Berlin, Berlin, Germany.
8Headache Medical Center Seilerstaette Linz, Linz, Austria. 9Department of
Geriatric Medicine Ordensklinikum Linz, Linz, Austria. 10Department of
Obstetrics & Gynaecology, Rigshospitalet, Faculty of Health Sciences,
University of Copenhagen, Copenhagen, Denmark. 11Centre for Neuroscience
& Trauma, BICMS, Barts and the London School of Medicine and Dentistry,
London, UK. 12Barts Health NHS Trust, London, UK. 13Erasmus Medical Center
Rotterdam, Department of Internal Medicine, Division of Vascular Medicine
and Pharmacology, Rotterdam, The Netherlands. 14Department of Neurology,
University of Athens, Athens, Greece. 15Research Centre for Reproductive
Medicine, Gynecological Endocrinology and Menopause, IRCCS S. Matteo
Foundation, Department of Clinical, Surgical, Diagnostic and Pediatric
Sciences, University of Pavia, Pavia, Italy. 16University Consortium for Adaptive
Disorders and Head Pain (UCADH), University of Pavia, Pavia, Italy.
17Department of Medicine, University of Thessaly, Larissa, Greece.
18Department of Neurology, Ghent University Hospital, Ghent, Belgium.
19University Hospital Rikshospitalet, University of Oslo, Oslo, Norway.
20Department of Neurology, Leiden University Medical Center, Leiden, the
Netherlands. 21Department of Neurology, Akershus University Hospital,
Lørenskog, Norway. 22Department of Clinical and Molecular Medicine,
Sapienza University, Rome, Italy.
Received: 4 July 2018 Accepted: 30 July 2018
References
1. MacGregor EA (2014) Oestrogen and attacks of migraine with and without
aura. Lancet Neurol 3:354–361
2. Vetvik KG, MacGregor EA (2017) Sex differences in the epidemiology, clinical
features, and pathophysiology of migraine. Lancet Neurol 16:76–87
3. Ripa P, Ornello R, Degan D, Tiseo C, Stewart J, Pistoia F, Carolei A, Sacco S
(2015) Migraine in menopausal women: a systematic review. Int J Womens
Health 7:773–782
4. Sacco S, Ricci S, Deagn D, Carolei A (2012) Migraine in women: the role of
hormones and their impact on vascular diseases. J Headache Pain 13:177–189
5. Loder EW, Buse DW, Golub JR (2005) Headache and combination estrogen-
progestin oral contraceptives: integrating evidence, guidelines, and clinical
practice. Headache 45:224–231
6. Warhurst S, Rofe CJ, Brew BJ, Bateson D, McGeechan K, Merki-Feld GS,
Garrick R, Tomlinson SE (2018) Effectiveness of the progestin-only pill for
migraine treatment in women: a systematic review and meta-analysis.
Cephalalgia 38:754–764
7. Headache Classification Committee of the International Headache Society
(1988) Classification and diagnostic criteria for headache disorders, cranial
neuralgias and facial pain. Cephalalgia S(supp17):20
8. Headache Classification Subcommittee of the International Headache
Society (2004) The international classification of headache disorders: 2nd
edition. Cephalalgia 24(Suppl 1):9–160
9. Headache Classification Committee of the International Headache Society
(IHS) (2013) The international classification of headache disorders, 3rd
edition (beta version). Cephalalgia 33:629–808
10. Headache Classification Committee of the International Headache Society
(IHS) (2018) The international classification of headache disorders, 3rd
edition. Cephalalgia 38:1–211
11. MacGregor EA (2010) Prevention and treatment of menstrual migraine.
Drugs 70:1799–1818
12. Martin V, Wernke S, Mandell K, Zoma W, Bean J, Pinney S, Liu J, Ramadan N,
Rebar R (2003) Medical oophorectomy with and without estrogen add-back
therapy in the prevention of migraine headache. Headache 43:309–321
13. Morotti M, Remorgida V, Venturini PL, Ferrero S (2014) Progestogen-only
contraceptive pill compared with combined oral contraceptive in the
treatment of pain symptoms caused by endometriosis in patients with
migraine without aura. Eur J Obstet Gynecol Reprod Biol 179:63–68
14. Morotti M, Remorgida V, Venturini PL, Ferrero S (2014) Progestin-only
contraception compared with extended combined oral contraceptive in
Sacco et al. The Journal of Headache and Pain  (2018) 19:76 Page 20 of 21
women with migraine without aura: a retrospective pilot study. Eur J Obstet
Gynecol Reprod Biol 183:178–182
15. Sulak P, Willis S, Kuehl T, Coffee A, Clark J (2007) Headaches and oral
contraceptives: impact of eliminating the standard 7-day placebo interval.
Headache 47:27–37
16. Carolei A, Marini C, De Matteis G (1996) History of migraine and risk of
cerebral ischaemia in young adults. The Italian National Research Council
study group on stroke in the young Lancet 347:1503–1506
17. Champaloux SW, Tepper NK, Monsour M, Curtis KM, Whiteman MK,
Marchbanks PA, Jamieson DJ (2017) Use of combined hormonal
contraceptives among women with migraines and risk of ischemic stroke.
Am J Obstet Gynecol 216:489.e1–489.e7
18. Chang CL, Donaghy M, Poulter N (1999) Migraine and stroke in young women:
case–control study. The World Health Organization collaborative study of
cardiovascular disease and steroid hormone contraception. BMJ 318:13–18
19. MacClellan LR, Giles W, Cole J, Wozniak M, Stern B, Mitchell BD, Kittner SJ
(2007) Probable migraine with visual aura and risk of ischemic stroke: the
stroke prevention in young women study. Stroke 38:2438–2445
20. Sacco S, Ricci S, Carolei A (2012) Migraine and vascular diseases: potential
implications for management. Cephalalgia 32:785–795
21. Sacco S, Kurth T (2014) Migraine and the risk of stroke and cardiovascular
disease. Curr Cardiol Rep 16:524
22. Sacco S, Merki-Feld GS, Ægidius KL, Bitzer J, Canonico M, Kurth T, Lampl C,
Lidegaard Ø, MacGregor EA, MaassenVanDenBrink A, Mitsikostas DD, Nappi RE,
Ntaios G, Sandset PM, Martelletti P, European Headache Federation (EHF) and the
European Society of Contraception and Reproductive Health (ESC) (2017) HCs
and risk of ischemic stroke in women with migraine: a consensus statement from
the European headache federation (EHF) and the European Society of
Contraception and Reproductive Health (ESC). J Headache Pain 18:108
23. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009)
Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. BMJ 339:b2535. https://doi.org/10.1136/bmj.b2535
24. The Grading of Recommendations, Assessment, Development and
Evaluation (GRADE) system http://gdt.guidelinedevelopment.org/app/
handbook/handbook.html (Accessed, June 12, 2018)
25. Guyatt GH, Oxman AD, Vist G, Kunz R, Brozek J, Alonso-Coello P, Montori V,
Akl EA, Djulbegovic B, Falck-Ytter Y, Norris SL, Williams JW Jr, Atkins D,
Meerpohl J, Schünemann HJ (2011a) GRADE guidelines: 4. Rating the quality
of evidence--study limitations (risk of bias). J Clin Epidemiol 64:407–415
26. Guyatt GH, Oxman AD, Sultan S, Glasziou P, Akl EA, Alonso-Coello P, Atkins
D, Kunz R, Brozek J, Montori V, Jaeschke R, Rind D, Dahm P, Meerpohl J, Vist
G, Berliner E, Norris S, Falck-Ytter Y, Murad MH, Schünemann HJ; GRADE
Working Group (2011b) GRADE guidelines: 9. Rating up the quality of
evidence J Clin Epidemiol 64:1311–1316
27. Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR (2001) The RAND/UCLA
appropriateness method user’s manual. RAND Corporation, Santa Monica, CA
28. Guyatt G, Gutterman D, Baumann MH, Addrizzo-Harris D, Hylek EM, Phillips
B, Raskob G, Zelman Lewis S, Schünemann H (2006) Grading strength of
recommendations and quality of evidence in clinical guidelines. Report
from an American College of Chest Physicians task force. Chest 129:174–181
29. Almén-Christensson A, Hammar M, Lindh-Åstrand L, Landtblom AM,
Brynhildsen J (2011) Prevention of menstrual migraine with perimenstrual
transdermal 17-β-estradiol: a randomized, placebo-controlled, double-blind
crossover study. Fertil Steril 96:498–500
30. Coffee AL, Sulak PJ, Hill AJ, Hansen DJ, Kuehl TJ, Clark JW (2014) Extended
cycle combined oral contraceptives and prophylactic frovatriptan during
the hormone-free interval in women with menstrual-related migraines. J
Women's Health (Larchmt) 23:310–317
31. DeLignieres B, Vincens M, Mauvais-Jarvis P, Mas JL, Touboul PJ, Bousser MG
(1986) Prevention of menstrual migraine by percutaneous estradiol. Br Med
J 293:1540
32. Dennerstein L, Morse C, Burrows G, Oats J, Brown J, Smith M (1988)
Menstrual migraine: a double blind trial of percutaneous estradiol. Gynecol
Endocrinol 2:113–120
33. Guidotti M, Mauri M, Barilla C, Guidotti F, Belloni C (2007) Frovatriptan vs.
transdermal oestrogens or naproxen sodium for the prophylaxis of
menstrual migraine. J Heachache Pain 8:283–288
34. MacGregor EA, Hackshaw A (2002) Prevention of migraine in the pill-free
interval of combined oral contraceptives: a double-blind, placebo-controlled
pilot study using natural oestrogen supplements. J Fam Plann Reprod
Health Care 28:27–31
35. MacGregor EA, Frith A, Ellis J, Aspinall L, Hackshaw A (2006) Prevention of
menstrual attacks of migraine: a double-blind placebo-controlled crossover
study. Neurology 67:2159–2163
36. Magos A, Zilkha KJ, Studd JW (1983) Treatment of menstrual migraine by
oestradiol implants. JNNP 46:1044–1046
37. Pradalier A, Vincent D, Beaulieu P, Baudersson G, Launey J-M (1994)
Correlation between estradiol plasma level and therapeutic effect on
menstrual migraine. In: Rose F (ed) New advances in headache research.
Smith-Gordon, London, pp 129–132
38. Smite VG, van der Meer YG, Pfeil JPJM, Rijnierse JJMM, Vos AJM (1993)
Perimenstrual migraine: effect of Estraderm TTS and the value of contingent
negative variation and exteroceptive temporalis muscle suppression test.
Headache 34:103–106
39. De Leo V, Scolaro V, Musacchio MC, Di Sabatino A, Morgante G, Cianci A
(2011) Combined oral contraceptives in women with menstrual migraine
without aura. Fertil Steril 96:917–920
40. LaGuardia KD, Fisher AC, Bainbridge JD, LoCoco JM, Friedman AJ (2005)
Suppression of estrogen-withdrawal headache with extended transdermal
contraception. Fertil Steril 83:1875–1877
41. Merki-Feld GS, Imthurn B, Dubey R, Sándor PS, Gantenbein AR (2017)
Improvement of migraine with change from combined hormonal contraceptives
to progestin-only contraception with desogestrel: how strong is the effect of
taking women off combined contraceptives? J Obstet Gynaecol 37:338–341
42. Nappi RE, Sances G, Allais G, Terreno E, Benedetto C, Vaccaro V, Polatti F,
Facchinetti F (2011) Effects of an estrogen-free, desogestrel containing oral
contraceptive in women with migraine with aura: a prospective diary-based
pilot study. Contraception 83:223–228
43. Nappi RE, Terreno E, Sances G, Martini E, Tonani S, Santamaria V, Tassorelli C,
Spinillo A (2013) Effect of a contraceptive pill containing estradiol valerate
and dienogest (E2V/DNG) in women with menstrually-related migraine
(MRM). Contraception 88:369–375
44. Calhoun AH (2004) A novel specific prophylaxis for menstrual-associated
migraine. South Med J 97:819–822
45. Calhoun A, Ford S, Pruitt A (2012) The impact of extended-cycle vaginal
ring contraception on migraine aura: a retrospective case series. Headache
52:1246–1253
46. Tepper NK, Whiteman MK, Marchbanks PA, James AH, Curtis KM (2016)
Progestin-only contraception and thromboembolism: a systematic review.
Contraception 94(6):678–700
47. Aegidius K, Zwart JA, Hagen K, Schei B, Stovner LJ (2006) Oral
contraceptives and increased headache prevalence: the head-HUNT study.
Neurology 66:349–353
48. Granella F, Sances G, Zanferrari C, Costa A, Martignoni E, Manzoni GC (1993)
Migraine without aura and reproductive life events: a clinical
epidemiological study in 1300 women. Headache 33:385–389
49. Granella F, Sances G, Pucci E, Nappi RE, Ghiotto N, Napp G (2000) Migraine
with aura and reproductive life events: a case control study. Cephalalgia 20:
701–707
50. Karlı N, Baykan B, Ertaş M, Zarifoğlu M, Siva A, Saip S, Ozkaya G, Turkish
Headache Prevalence Study Group, Onal AE (2012) Impact of sex hormonal
changes on tension-type headache and migraine: a cross-sectional
population-based survey in 2,600 women. J Headache Pain 13:557–565
51. Machado RB, Pereira AP, Coelho GP, Neri L, Martins L, Luminoso D (2010)
Epidemiological and clinical aspects of migraine in users of combined oral
contraceptives. Contraception 81:202–208
Sacco et al. The Journal of Headache and Pain  (2018) 19:76 Page 21 of 21
